WEST 2.0 Refine Search 



httpy/westbrs:8820/bin/cgi-bin/PreSearch.pl 




Help 



Logout 



Interrupt 



ShowS Numbers Edit S Numbers 1 Preferences 



Search Results - 

»SILVENNOINEN-OLLIE.D763 > D570,D575 ) D380 > D283,D285,D287,D289 ) D291 5 D193,D194 5 D195,] 

» SILVENNOINEN-OLLIE S= 
»SILVENNOINEN-OLLIE.IN. .P28-P8 5,P23-P27,P20-P22,P 1 -P 1 8,P 1 9-P 1 9 =5 



mMmmmsmmmm^mm 1 



Database: 



lil^iiSiiiil^iiii 



silvennoinen-ollie . in. 



j Refine Search: 



Search History 



Today's Date: 2/18/2001 



Query 

silvennoinen-ollie. in. 
Ihle-james.in. 
Tyk? kinase 
(Jak? kinase) adj cDNA 



DB Name 

USPT,JPAB,EPAB J DWPI,TDBD 
USPT,JPAB,EPAB,DWPI,TDBD 
USPT,JPAB,EPAB,DWPI,TDBD 
USPT,JPAB,EPAB,DWPI,TDBD 
USPT,JPAB,EPAB,DWPI,TDBD L4 and ((JAK? kinase) adj DNA) 
USPT,JPAB,EPAB,DWPI,TDBD L3 and cytokine 

USPT,JPAB,EPAB,DWPI,TDBD L2 and (tyrosine phosphorylation) 
USPT,JPAB,EPAB,DWPI,TDBD LI and DNA 

USPT,JPAB,EPAB,DWPI,TDBD JAK kinase 



Hit Count Set Name 



5 


L9 


1 


L8 


3 


L7 


0 


L6 


0 


L5 


35 


L4 


39 


L3 


47 


L2 


53 


U 



lof i 



2/18/01 12:52 PM 



We have cloned and sequenced a *cDNA* (*JAK3*) encoding a novel member of 
the JAK family of protein tyrosine kinases. *JAK3* was identified by RT-PCR 
of rat mesangial cells using degenerate oligonucleotide primers, and a 
full-length clone was isolated from a rat spleen * cDNA* library. The 
primary structure of *JAK3* showed *cDNA* with an open reading frame of 
1,100 amino acids which comprises the PTK catalytic domain and a second 
kinase-related domain characteristic for *JAK* *kinase*. *JAK3* was 
phylogenetically shown to be most closely related to JAK2 among the 
previously known JAK family members, JAK1, JAK2 and Tyk2 . Southern analysis 
revealed that *JAK3* is a single copy *gene* and well conserved in the 
vertebral genome. Northern analysis indicated that the 4 . 0 kb rnRNA was 
transcribed in a variety of tissues including spleen... 
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10316531 BIOSIS NO. : 199698771449 

Murine *JAK3* is preferentially expressed in hematopoietic tissues and 
lymphocyte precursor cells. 

AUTHOR: Gurniak Christine B; Berg Leslie J (a) 

AUTHOR ADDRESS: (a)Dep. Mol . , Cellular Biol., Harvard Univ., 16 Divinity 

Ave., Cambridge, MA 02138**USA 
JOURNAL: Blood 87 (8) :p3151-3160 1996 
ISSN: 0006-4971 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

Murine *JAK3* is preferentially expressed in hematopoietic tissues and 
lymphocyte precursor cells. 

...ABSTRACT: of cytokine receptor signal transduction in T-cell 

development, we have investigated the expression pattern and biochemical 
characteristics of the murine Janus family tyrosine kinase, *JAK3*. 
Previous studies have shown that *JAK3* is expressed in lymphoid and 
myeloid tumor cell lines and in a small number of lymphoid tissues. To 
further characterize *JAK3* expression, we used a quantitative polymerase 
chain reaction approach to compare *JAK3* rnRNA levels at multiple stages 
of T-cell differentiation and in a broad range of mouse tissues. These 
studies, in conjunction with analyses of *JAK3* protein expression, show 
that the highest levels of *JAK3* are in adult, 2-week-old, and fetal 
thymus, followed by somewhat lower levels in bone marrow, spleen, fetal 
liver, and adult CD4-CD8- thymocytes. We also show that different forms 
of *JAK3* MRNA arise by alternative splicing, Finally, our biochemical 
studies show that the *JAK3* *kinase* domain, but not the pseudo-kinase 
domain, has tyrosine kinase activity and, furthermore, that *JAK3* 
*kinase* activity is abolished by an amino acid substitution of the 
conserved lysine in the kinase domain (K851R) . These studies show that 
*JAK3* expression is profoundly skewed to hematopoietic and lymphoid 
precursor cells, strongly suggesting a role for *JAK3* in hematopoiesis 
and T- and B-cell development. 
MISCELLANEOUS TERMS: . . . *GENE* EXPRESSION 
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10055344 BIOSIS NO.: 199598510262 

JAK protein tyrosine kinase mediates inter leukin- 7 -induced activation of 
phosphatidylinositol-3 1 kinase . 

AUTHOR: Sharfe Nigel; Dadi Harjit K; Roifman Chaim M(a) 

AUTHOR ADDRESS: (a)Dep. Immunol. Allergy, Hosp. Sick Children, 555 
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10570639 20440187 
Regulation of STATl nuclear export by Jakl. 

S^i-Tof "Biology, univer.it, of California at San Disgo, La 

"iScuia/'.nd' ovular biology (UNITED STATES ) Oct 2000. 20 ,») 
p7273-81 f ISSN 0270-7306 Journal Code: NGY 

Contract/Grant No.: CA80105, CA, NCI 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 
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f Takl or * Jak i* -kinase* activity. In contrast, the nuclear accumulation 
ol STATl in Tyk2-de?icient cells remains intact Nuclear presence of 
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10435328 20309845 STATs- a covert 

IL-3 signaling and the role of Src kinases, JAKs and STATs. a covert 

liaison unveiled. 

ss? E v»£"ii tL £ c assr^i«s" Me »i.. Bio^ 

U^ersity school of Medicine, 3307 » Broad Street, Philadelphia, 
Pe S,e„e%G^Dr\"y A i5 2000. 19 121) ,2532-47, ISS N 0950-9232 
J °^ 1 r.S?G;.« C Ho.= CA96239, CA, NCI; ES09225, ES, HIEHS 
5Se„t S w?"oSR»Al ARTICLE; REVIEW; REVIEW, ACADEMIC 

Hemopoiesis 1. «h e ^ i^^^^r^JTSSf oojXte 
transduction cascades that "%^"*?"J°J e s i qna li ng pathways forms the 
receptors. Proper culmination of ^ese diverse signaling p aberrations in 

termed signal transducers and activat ors °f ^^ n ^ r i^ in ^ /growt rfactor 
orchestrate the downstream events PW^jJ^^ly^ the JAK proteins 
^"conSS-S? the levels of 

phosphorylation. . . 

... evidence has accumulated which indicates that : at least some ofttj «AT 

protein activation may be ^! r ^ tl 2l.^?"tudle. have demonstrated 
following cytokine* /growth factor Jtimulat ion. and activate 

that the Src- family of tyrosine kinases P J scen ario, 

certain STAT proteins in l£J jf ^phosphorylation of the -cytokine* 
*JAK* -kinases* may be more crucial to pno p y docking sit es on the 
/growth factor «^or. and in^he proc » "eat^ ^ Src _ ki 
receptors for binding of SH2 containing » . + * phosp horylation* and 

,„d other '^""Ztt ST chieve".^^ by «£. or Src- k inase S 
activation of STAT proteins can activated. This forms the 

depending on th. natur e of STAT that review . The concerted 

basis for ^he JAK Src STAT mode^ p P Src _ kinase family and STAT 

action of *JAK* k " a J" £ i£ ~ ion and cell survival, the end-point of 
Sf^cyrokin:*/grow?h Ce fact P orstimulus. Oncogene (2000). 
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(c) format only 2000 Dialog Corporation. All rts. reserv. 

10434939 20245593 
The Jak-STAT pathway. 

rboratorr^^MoLcular Immunology National Heart : Lung and Blood 
Institute, National Institutes of Health Bethesda, MD 20892 167 [> f*' 

Molecular immunology (ENGLAND) Jan-Feb 2000, 37 (1 2) pi 11, lb&H 
0161-5890 Journal Code: NG1 

Socrenriypef'joSRNAL ARTICLE; REVIEW; REVIEW, TUTORIAL 

A variety of important cellular functions are regulated by 'cytokines*. 
The Jak-STAT patnway is one of the important signaling pathways downstream 
of * cytokine* receptors. Following binding of a ligand to its cognate 
receptor receptor-associated Jaks are activated. STAT proteins are then in 
Urn activated by tyrosine* 'phosphorylation* by *Jak* 'kinases*, allowing 
tneir dimerHatLn and subsequent translocation into the nucleus where 
t£ey module expression of target genes. Indispensable functions of Jaks 
and S?ATs in Cytokine* signaling in vivo have been revealed through 
knockSt mouse Studies. Moreover, the recent discovery of the 
CIS/SOCS/JAB/SSI family of inhibitors ha % contributed ' \ *p rotein - Tyr0 sine 
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l 2SJ™ pr.^finhibition of g ro„t», ^ne-sti-iiated -ATS , ig a.lin 9 

by multiple mechanisms. 

"Biolcy. Division o, Cell Biology, Boston University, 

B0 ^r„,f 5 orbi:!^ic°fc„;Js«y (UHJTED STATES ) Dec 10 1999, 274 (50, 
P35553-61, ISSN 0021-9258 Journal Code: HIV 

Contract/Grant No.: DK33765, DK, NIDDK 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

The inhibition of growth hormone (GH) signaling ^J^jJ £j 

^SSSS irSn^ctedVs^ 

of tte signal Transducer STAT5b and STAT5b-dependent transcriptional 
activity. . . 



6) was seen with other SOCS/CIS family members. SOCS-1, SOCS-2, SOCS 3, 
and CIS each strongly inhibited the GH receptor (GHR) -dependent * tyrosine 
♦phosphorylation* of JAK2 seen at low levels of transfected JAK2; however, 
onlv SOCS-1 strongly inhibited the GHR-independent tyrosine 
♦phosphorylation* of JAK2 seen at higher JAK2 levels. To probe for 
interactions with GHR, in vitro binding assays were carried out using 
glutathione S-transf erase-GHR. . . 

GHR residues, provided the fusion protein was tyrosine-phosphorylated. 
Bv' contrast, SOCS-3 binding required tyrosine-phosphorylated GHR 
membrane-proximal sequences, SOCS-1 binding ^rus^on 

♦phosphorylation* -independent, and SOCS-6 did not bind the GHR fusion 
proteins at all. Mutation of GHR 1 s membrane-proximal tyrosine residues 333 
and 338 to. . . 

GH signaling to STAT 5b by three distinct mechanisms, distinguished by 
ttieir molecular targets within the GHR-JAK2 signaling complex, as 
exemplified by SOCS-1 (direct *JAK2* *kinase* inhibition), SOCS-3 
(inhibition of JAK2 signaling via membrane-proximal GHR tyrosines 333 and 
338). and CIS and SOCS-2 (inhibition via membrane-distal tyrosine... 
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f°src" Homology Domains; Cell Line; Cloning, Molecular; *DNA*-Binding 
Proteins-Genetics-GE; Hypophysectomy; Rats; Rats, Inbred F344; Receptors, 
Somatotropin-Drug Effects-DE; Recombinant Fusion Proteins-Drug Effects 
-DE; Recombinant Fusion Proteins— Metabolism— ME. . . >.^ ne! . 
Chemical Name: mammary gland-specific nuclear factor; (Carrier Proteins, 

(CIS protein; (*DNA*-Binding Proteins; (Immediate-Early Pr °^" s ; 

(Proteins; (Receptors, Somatotropin; (Recombinant Fusion Proteins; (SOCS-1 
protein; (SOCS-2 protein; (SOCS-3 protein; (Trans-Activators; (Somatotropin 
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10063190 99382146 , ' 

Tumor necrosis factor-alpha signals to the IFN-gamma receptor complex to 

increase Statlalpha activation. 

Z:A^"t ! «l™T£lZ The Lerner Beseech Institute, Cleveland 

C1 Sur„.l U o£"„?ei£«o„ 41 S 9 citc^e research (UNITED STATES ) „„1 1999, 19 
(71 6731-40, ISSN 1079-9907 •• Journal Code: CD4 

Contract/Grant No.: ROl-NS 32151, NS, NINDS; POl-CA 62220, CA, NCI 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

We describe a novel mechanism of signaling interaction through which 
tumor necrosis factor-alpha (TNF-alpha) treatment augments interf eron-gamma 
(IFN-gamma) -induced Statlalpha *DNA*-binding complexes and transcriptional 
activation of a Stat-binding element. In TNF-alpha-treated cells,, 
IFN-^a-induced phosphorylation of *Jak2* *kinase* is increased *Jak2* 
*kinase* activity is enhanced, and genetic studies indl "^ n ^ a \™^^^! 
requires *Jak2* *kinase* activity to enhance Statlalpha *tyrosine 
♦Phosphorylation* . Increased Jak2 and Statlalpha phosphorylation are 
observed within minutes of coexposure to TNF-alpha/IFN-gamma, suggesting a 
direct signaling interaction. IFN-gamma receptor chain 1 (IFNGR i) 
tyrosine* ^phosphorylation* is markedly enhanced in cells treated with 
TNF-alpha/IFN-gamma without alteration in receptor levels . Thus, there 
exists a direct signaling interaction between TNF-alpha and IFN-gamma, 
^dependent of cooperating enhancer elements, that may be relevant for 
icyJokine* action during immune-mediated host defense and inflammatory 



processes. , _ 
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09847344 99138801 

IL-4 selectively inhibits IL-2 -triggered Stat5 activation, but not 
proliferation, in human T cells. 

Castro A; Sengupta TK; Ruiz DC; Yang E; Ivashkiv LB 

Department of Medicine, Hospital for Special Surgery, Cornell University 
Medical College, New York, NY 10021, USA. ^ ^ 

Journal of immunology (UNITED STATES) Feb 1 1999, 162 (3) pl261-9, 
ISSN 0022-1767 Journal Code: IFB 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

activates several distinct signaling pathways that are important for T 
cell activation, proliferation, and differentiation into both Thl and Th2 
phenotypes. IL-4, the major Cytokine* that promotes differentiation of Th2 
cells, has been shown to block signaling of the Thl-promoting "cytokine* 
IL-12. As IL-2 synergizes with IL-12 in promoting Thl differentiation, the 
effects of IL-4 on IL-2 signal transduction were investigated. IL-4 
suppressed activation of *DNA* binding and "tyrosine* "phosphorylation* of 
the transcription factor Stat5 by IL-2, and suppressed the expression of 
the IL-2-inducible genes CD25, CIS, the PGE2 receptor, and *cytokine* 
responsive (CR) genes CR1 and CR8 . Activation of Stat5 by "cytokines* that 
share a common gamma receptor subunit, IL-2, IL-7, and IL-15, was 
suppressed by preculture in IL-4. Activation of the Jakl and *Jak3 
kinases* that are proximal to StatS in the IL-2-Jak-STAT signaling pathway 
suppressed, and this correlated with inhibition of IL-2Rbeta subunit 



* 

was 
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DIALOG (R) File 155 : MEDLINE (R) 
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09583565 98375861 _ . _ 

TGF-beta inhibits IL-12-induced activation of Jak-STAT pathway in T 

lymphocytes . 

Bright JJ; Sriram S j- i 

Multiple Sclerosis Research Laboratory, Vanderbilt University Medical 

Center, Nashville, TN 37212, USA. 

Journal of immunology (UNITED STATES) Aug 15 1998, 161 (4) P 1772-7, 
ISSN 0022-1767 Journal Code: IFB 



Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

tl-12 is a macrophage-derived heterodimeric 'cytokine* , capable of 
■ I Win nroliferation 'cytokine* production, and cytotoxic activity of NK 
"fw Jnd J Slli and is critical for the development of Thl responses. 
TGF-beta is a — ressive 'cytokine* that inhibits "-"-mediated 
oeca is cells. To determine the mechanism of action of 

{sks: £ s-st. itriihibttorv ^ 

«»hhwav in T cells. Stimulation of activated T cells with IL-12 leads to 
'tyrosine* 'phosphorylation* and activation of Jak-2 and Tyk-2 kinases and 
STAT? and STAT4 transcription factors. Treatment of activated T cells with 
Set blocked IL-12-induced *tyrosine* ^n-P"-^^^"*.^/^^^^ 
nf both Jak-2 and Tyk-2 kinases. Furthermore, inhibition of *Jak *i nases 

L TGF-beta was associated with a decrease in tyrosine* 'phosphorylation* 
a/ STAT3 and STAT4 proteins . Abrogation of IL-12-induced Jak-Stat pathway 
by TGF-beta rested in decreased T cell proliferation and I^™-.^. 
n«rrinK,rs' *DNA*-Binding Proteins— Antagonists and Inhibitors Ai, 
S5Sn-i2--pKJ»acolo g yH-PD; 'Protein-Tyrosine Kinase --Antagonists 
and Inhibitors-Al; 'Signal Transduction-Immunology-IM; *T Lymphocytes 
— Enzymology— EN. . . Cvcle — Drug Effects— DE; Cells, 

LltTJ*-^^ Enzyme Activation-Drug 

Effec"-DE; Growth Inhibitors-Pharmacology-PD; iH^o.uppre.sxva Agent- 
-ptarmacology-PD; Interferon Type II-Antagonists and Inhibitors-AI, 

Type II 
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09513823 98241632 
Jak2-Stat5 interactions analyzed in yeast. 

Vienna, Dr. Bohr-Gasse 9, A-1030 Vienna, Austria. 

Journal of biological chemistry (UNITED STATES) May 15 1998, 273 (20) 
pl2567-75, ISSN 0021-9258 Journal Code: HIV 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

^tegrated, ftat-Se^ndent reporte/gene required the C-terminal fusion of 

the C terminus led to Stat5 hyperphosphorylation . A single 

data snow b Saryeasi cells are appropriate tools for studying Jak-Stat or 
Stat-Stat interactions. Our mutational analysis suggests that... 

Stat5 SH2 domain is essential for the interaction with Jak2 and that the 
kinaT ^"f Jak2 is efficient for Jak^-StatS interactio^ T e fore, 
the* *Jak* *kinase* domain may be all that is neeaea 
phosphorylation in situations where receptor docking is dispensable. 
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09455783 98184885 , . 

Prolactin receptor regulates StatS tyrosine* ♦phosphorylation* and 
nuclear translocation by two separate pathways. 

Department of Medicine, the Division of Hematology, and the Molecular 
Oncology Group, Royal victoria Hospital, McGill University, Montreal, 

^Journaf of biotogKal chemistry (UNITED STATES) Mar 27 1998, 273 (13) 
p7709-16, ISSN 0021-9258 Journal Code: HIV 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 

Prolactin receptor regulates StatS 'tyrosine* 'phosphorylation* and 
nuclear translocation by two separate pathways. 

The SnT domain containing signal transducers and activators of 
transcription (Stat proteins) are effector molecules downstream of 
'cy^o^ne* receptors, ligand/ receptor engagement triggers Stat P^teins 
Cosine* 'phosphorylation* , dimerization, and translocation to the 
nucleus where they regulate gene transcription. StatS, originally 
identified as a mammary gland growth factor, is an essential mediator of 
Prolactin (PRL) -induced milk protein gene activation. Prolactin receptor 
is a member of the 'cytokine* /growth hormone/PRL receptor 
s!perfamiiy. The mechanism through which PRLR modulates StatS 'tyrosine* 
^phosphorylation*, nuclear translocation, and *DNA* binding was analyzed m 
HC11 cells a mammary epithelial cell line, and 293-LA cells, a human 
Siney cell line stably overexposing *Jak2* *kinase*. We have found that 
CI c is, Sta?5 is specifically activated by PRL treatment, 
demonstrating that StatS is a physiological substrate downstream of PRLR 
Furthermore, using different forms natural forms of the PRLR as well as 
receptor tyrosine to phenylalanine mutant forms we determined that 
'tyrosine* 'phosphorylation* of StatS is independent of PRLR 
phospho?yrosines\ We established, however, that the C- terminal tyrosine of 
?h! PRLR Nb2 form, Tyr382, plays an essential positive role in 
PRLR-dependenf Stat^nuclear translocation and subsequently *DNA* binding 
In SeSer, our data propose a new model for activation of StatS through 
£he lilt suggesting that StatS 'tyrosine* ^phosphorylation* and nuclear 
translocation are two separately regulated events. * Re ceotors 
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Distinct tyrosine* 'phosphorylation* sites in *JAK3* kinase* domain 

variety of cells. Janus kinases (JAKs) associate with Cytokine* receptors 
S^are elseSal for transmitting downstream * cytokine ^signa s- Howeve 

inder^o^ 

i«=TSS2 the^ve .SS2. ^Xl^^ 
Specifically, tyrosine residues... 

...in contrast, mutant Y981F had greatly increased ki^.e activity whereas 
!' . -i -i YY980/981FF, had intermediate activity. These results 

SS atf's^L/to"^^^. in^e^nase that is closely related to 
the JAK family, ZAP-70; mutations of... 

...be critical to fully dissect the positive »^ "^i^'^iJ^J 
function of these and other tyrosine residues in the control of kinase 
activity and hence Cytokine* signaling. * DNA *-Binding 
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An epidermal growth factor receptor/ Jak2 tyrosine kinase domain chimera 
induces *tyrosine* *phosphorylation* of Stat5 and transduces a growth 
signal in hematopoietic cells . , 

T.. 3, EGF prevented apoptosis of the transfected cells, induced 
dose-dependent proliferation, and supported long-term growth. EGF 
stimulation of the transf ectants induced dose-dependent *tyrosine* 
♦phosphorylation* of the EGFR/Jak2 chimera and Stat5, which correlated with 
the EGF dose dependence of cell proliferation. On the other hand, EGF did 
not induce *tyrosine* *phosphorylation* of other factors implicated in 
♦cytokine* receptor signaling, including the IL-3 receptor beta subunit, 
*Jak* *kinases* , Stat proteins other than Stat5, She, Syp, and 
mitogen-activated protein kinases. These results suggest that the 
activation of Jak2 may be sufficient for transducing... 
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PD6F stimulates *tyrosine* *phosphorylation* of JAK 1 protein tyrosine 
kinase in human mesangial cells. 
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PDGF stimulates *tyrosine* *phosphorylation* of JAK 1 protein tyrosine 

kinase in human mesangial cells. «.<„„4-„,,- 
transcription factors referred to as signal transducers and activators 
of transcription (STAT) has recently been identified. This group of 
transcription factors is activated by different *cytokines* via *tyrosine 
♦phosphorylation* . We studied the effect of PDGF on STATs in human 
mesangial cells. Using a gel retardation assay, nuclear and cytoplasmic 
extracts from PDGF-stimulated mesangial cells contained protein factors 
that bind to a *DNA* sequence representing the sis-inducible element (SIE) 
present in the c-fos gene promoter. These protein factors also bind to the 
enhancer element present in interferon-gamma responsive genes, suggesting 
the involvement of STAT proteins. The addition of monoclonal antibody that 
recoqnizes STAT 1 results in "supershift" of the *DNA*-protein complex 
stimulated by PDGF indicating the presence of STAT 1. Immunoblotting 
experiments with a monoclonal STAT 1 antibody revealed the presence of 
STAT1 alpha and STAT1 beta in mesangial cells. Since certain *cytokmes 

activate STATs via *tyrosine* *phosphorylation* mediated by JAK family of 
tyrosine kinases, we studied the effect of PDGF on *JAK* * kinases*. 



Antiphosphotyrosine immunoblotting of JAK 1 immunoprecipitates from 
PDGF-stimulated mesangial cell lysate showed increased *tyrosine* 
*phosphorylation* of this tyrosine kinase. In vitro immune complex kinase 
assay of JAK 1 immunoprecipitates from PDGF-stimulated mesangial cell 
lysate revealed activation of this tyrosine... 

. . . together, these data demonstrate that PDGF activates the transcription 
factor STAT 1 in mesangial cells. The data also provide the first evidence 
that PDGF stimulates ^tyrosine* ^phosphorylation* of JAK 1, the cytoplasmic 
tyrosine kinase stimulated by many other ^cytokines* to activate 
transcription via STATs. These observations indicate that JAK 1 is a 
downstream tyrosine kinase in PDGF receptor signaling and is a candidate 
for. . . 
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Inhibition of *cytokines* and JAK- STAT activation by distinct signaling 
pathways . 
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Inhibition of *cytokines* and JAK- STAT activation by distinct signaling 
pathways . 

An important component of *cytokine* regulation of cell growth and 
differentiation is rapid transcriptional activation of genes by the 
JAK-STAT (signal transducer and activator of transcription) signaling 
pathway. Ligation of *cytokine* receptors results in *tyrosine* 
^phosphorylation* and activation of receptor-associated Jak protein 
tyrosine kinases and cytoplasmic STAT transcription factors, which then 
translocate to the nucleus. We describe the interruption of *cytokine* 
triggered JAK-STAT signals by cAMP, the calcium ionophore ionomycin, and 
granulocyte/macrophage colony-stimulating factor. *Jakl* *kinase* activity, 
interleukin 6-induced gene activation, Stat3 *tyrosine* ^phosphorylation*, 
and *DNA* -binding were inhibited, as was activation of Jakl and Statl by 
interferon gamma. The kinetics and requirement for new RNA and protein 
synthesis for inhibition. . . 

ID (SH2-containing phosphatase 2). Our results demonstrate that 
crosstalk with distinct signaling pathways can inhibit JAK-STAT signal 
transduction, and suggest approaches for modulating *cytokine* activity 
during immune responses and inflammatory processes. 
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Convergence of signaling transduced by prolactin (PRL) /*cytokine* 
chimeric receptors on PKL-responsive gene transcription. 

Ligand binding to ^cytokine* receptors rapidly triggers *tyrosine* 
*phosphorylation* of Janus family tyrosine kinases (Jaks) and signal 
transducers and activators of transcription (Stats) . Jak2 activation is 
mediated by PRL receptor homodimers as well as... 

that chimeric PRL receptors that contain the transmembrane and 
cytoplasmic domains of the IL-2R beta or beta c-chains transduce in 
response to PRL ^tyrosine* *phosphorylation* and activation of Jakl and 
Jak2, respectively. ^Tyrosine* *phosphorylation* of StatS, activation of 
its *DNA* -binding activity assessed in bandshift experiments using a 
lactogenic hormone responsive region (LHRR) probe, and transcriptional 
induction of a beta-casein promoter luciferase construct in stably 
trans fected CHO cells are observed with both chimeras upon PRL stimulation. 
Our results demonstrate that distinct cytoplasmic domains of these 
^cytokine* receptors elicit convergent signaling pathways and provide 
evidence that beta c and IL-2R beta function as a complete signal 
transducer. Our data strengthen previous observations that StatS activation 
is not dependent on the activation of a specific *Jak* *kinase* and also 
suggest that neither Jak3 nor gamma c have a specific role in this process. 
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One of the most important ^cytokines* involved in immune response 
regulation is interleukin 2 (IL-2), a potent activator of the proliferation 
and function of T lymphocytes and natural killer cells... 

. . . Jak-3, subsequent steps in the signaling pathway to the nucleus that 
lead to the activation of specific genes had not been characterized. Since 
many *cytokines* that activate *Jak* *kinases* also lead to the *tyrosine* 
^phosphorylation* and activation of members of the Stat family of 
transcription factors, the ability of IL-2 to trigger Stat phosphorylation 
was examined. Exposure of activated. . . 

... SH2) domain, but otherwise are immunologically distinct from Statl. 
These Stat proteins were found to translocate to the nucleus and to bind to 
a specific *DNA* sequence. These findings suggest a mechanism by which IL-2 
binding to its receptor may activate specific genes involved in immune cell 
function. 
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♦Tyrosine* *phosphorylation* of p95Vav in myeloid cells is regulated by 
GM-CSF, IL-3 and steel factor and is constitutively increased by 
p210BCR/ABL [see comments] 

. . . receptors and stimulation of immature hematopoietic cells by Steel 
factor. Monoclonal antibodies to human Vav were generated and used to 
examine the events which regulate *tyrosine* ^phosphorylation* of p95Vav in 
myeloid cells. In the factor-dependent M07e cell line, p95Vav was rapidly 
phosphorylated on tyrosine residues in a dose- and time-dependent... 



IL-3 and Steel factor. Introduction of the BCR/ABL oncogene into this 



cell line resulted in factor- independent proliferation and constitutive 
phosphorylation of p95Vav. ^Tyrosine* ^phosphorylation* of p95Vav was also 
substantially increased by treatment of *cytokine*-deprived cells with the 
tyrosine phosphatase inhibitor sodium vanadate. Since many of the 
^cytokines* known to induce ^tyrosine* *phosphorylation* of p95Vav are also 
known to activate JAK family tyrosine kinases, we looked for an interaction 
of p95Vav with *JAK* *kinases*. p95Vav co-precipitated with JAK2 in M07e 
cells stimulated with GM-CSF, but not in unstimulated cells. Also, JAK2 was 
found to be constitutively associated with p95Vav in vivo when expressed at 
high levels in insect cells using baculovirus ^vectors*. A fusion protein 
consisting of glutathione-S-transferase and the SH2 domain of p95Vav 
(GST-Vav-SH2) precipitated JAK2, suggesting that this interaction is 
mediated. . . 



6/3, K/7 (Item 7 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

08357696 95365357 

Interleukin 12 induces * tyrosine* *phosphorylation* and activation of 
STAT 4 in human lymphocytes. 

Bacon CM; Petricoin EF 3rd; Ortaldo JR; Rees RC; Larner AC; Johnston JA; 
O f Shea JJ 

Lymphocyte Cell Biology Section, National Institute of Arthritis and 
Musculoskeletal and Skin Diseases, National Institutes of Health, Bethesda, 
MD 20892, USA. 

Proceedings of the National Academy of Sciences of the United States of 
America (UNITED STATES) Aug 1 1995, 92 (16) p7307-ll, ISSN 0027-8424 
Journal Code: PV3 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

Interleukin 12 induces *tyrosine* *phosphorylation* and activation of 
STAT4 in human lymphocytes. 

Interleukin 12 (IL-12) is an important immunoregulatory *cytokine* whose 
receptor is a member of the hematopoietin receptor superfamily. We have 
recently demonstrated that stimulation of human T and natural killer cells 
with IL-12 induces ^tyrosine* *phosphorylation* of the Janus family 
tyrosine kinase JAK 2 and Tyk2, implicating these kinases in the immediate 
biochemical response to IL-12. Recently, transcription factors known as 
STATs (signal transducers and activators of transcription) have been shown 
to be tyrosine phosphorylated and activated in response to a number of 
* cytokines* that bind hematopoietin receptors and activate *JAK* ^kinases*. 
In this report we demonstrate that IL-12 induces *tyrosine* 
^phosphorylation* of a recently identified STAT family member, STAT 4 , and 
show that STAT 4 expression is regulated by T-cell activation. Furthermore, 
we show that IL-12 stimulates formation of a *DNA*-binding complex that 
recognizes a *DNA* sequence previously shown to bind STAT proteins and that 
this complex contains STAT 4 . These data, and the recent demonstration of 
JAK phosphorylation by IL-12... 
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Signaling mechanisms through * cytokine* receptors that share signal 
transducing receptor components. 

Most of the receptors for soluble factors functioning in immune and 
hematopoietic systems belong to the *cytokine* receptor family. These 
receptors often share common signal transducing receptor components with 
other members of the same family. Such receptors and signal transducers 
possess no intrinsic tyrosine kinase domain but have recently been found to 
be associated with members of a JAK family of cytoplasmic tyrosine kinases. 
The *JAK* ^kinases* become activated after ligand-induced dimerization of 
the receptor components. This activation appears to link the cell surface 
receptors to the nuclear genes through *tyrosine* ^phosphorylation* and 
activation of latent cytoplasmic transcription factors called signal 
transducers and activators of transcription (STATs) . 
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♦Tyrosine* *phosphorylation* and activation of JAK family tyrosine 
kinases by interleukin-9 in M07E cells. 

Interleukin-9 (IL-9) is a T-cell-derived multifunctional * cytokine* that 
can stimulate the proliferation of a human megakaryocytic leukemia cell 
line, M07E. Previous studies suggested that protein *tyrosine* 
^phosphorylation* may be involved in IL-9 signaling pathways. However, 
tyrosine kinases activated by IL-9 have not been identified. In this report 
we show that IL-9 induces ^tyrosine* ^phosphorylation* and activation of 
the JAK family tyrosine kinases including JAK1, JAK3, and Tyk2 . The kinetic 
studies indicate that *tyrosine* *phosphorylation* and activation of *JAK* 
*kinases* induced by IL-9 occurred within 1 minute, peaked by 5 to 10 
minutes, and persisted at least for 45 minutes. Furthermore, we show that 



... rapidly tyrosine phosphorylated following IL-9 treatment. Gel shift 
assays confirm that nuclear extracts from M07E cells stimulated with IL-9 
specifically interact with a *DNA* element termed gamma activated site. 
These results suggest that actions of IL-9 may, in part, be mediated 
through *JAK* *kinase*-Stat signaling cascades. 
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Signaling by a wide variety of *cytokines* , including interferons, 
interleukins, and growth factors, involves activation of *JAK* ^kinases* 
and Stat (Signal transducers and activators of transcription) proteins. At 
present, not much is known about the molecular mechanisms by which 
interleukin-5 (IL-5. . . 

. . . target cells for IL-5 and were used here to study IL-5 signaling in a 
primary human cell. IL-5 induced rapid and transient *tyrosine* 
^phosphorylation* of JAK2 . Moreover, IL-5 induced at least two *DNA* 
-binding complexes, using nuclear extracts from normal human eosinophils 
and the IL-6/interferon-gamma response element of the ICAM-1 promoter 
(ICAM-1 pIRE) in an electromobility shift assay. From supershift 
experiments it was concluded that one *DNA*-binding complex contained Statl 
alpha, probably as a homodimer. Both *DNA*-binding complexes were inhibited 
by a phosphotyrosine antibody (4G10) , suggesting that * tyrosine* 
*phosphorylation* is required for complex formation. IL-3 and 
granulocyte-macrophage colony-stimulating factor induced, similar to IL-5, 
two *DNA* -binding complexes in human eosinophils, including Statl alpha. 
These data show for the first time that molecular mechanisms of IL-5 
signaling in human eosinophils involve members of the *JAK* *kinase* family 
as well as members of the Stat family. 

Descriptors : *DNA*-Binding Proteins — Physiology — PH; *Eosinophils--Drug 
Effects — DE; * Interleukin-5 — Pharmacology — PD; *Trans-Activators — Physiolog 
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Activation of *JAK2* *kinase* mediated by the interleukin 6 signal 
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Institute for Molecular and Cellular Biology, Osaka University, Japan. 
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Activation of *JAK2* *kinase* mediated by the interleukin 6 signal 
transducer gpl30 . 

. . . associated signal transducer, gp!30, is shared by receptor complexes 
for leukemia inhibitory factor, oncostatin M, ciliary neurotrophic factor, 
and interleukin 11. We show here that *JAK2* * kinase* is rapidly tyrosine 
phosphorylated in mouse embryonic stem cells whose pluripotentiality is 
maintained only by gpl30-sharing *cytokines* after stimulation that is 
known to induce gpl30 homodimerization . JAK1 is also tyrosine 
phosphorylated, but to a lesser extent, under the same conditions. 
Comparable results. . . 

. . . pro-B-cell line-derived transf ectants expressing gpl30, the former of 
which differentiate into macrophages after stimulation of gpl30 and the 
latter of which initiate *DNA* synthesis . gpl30-dimerizing stimulus 
upregulates kinase activity of JAK2 as revealed by iramunocomplex kinase 
assay. Deletion or point mutation in the membrane-proximal cytoplasmic 
motifs in gpl30 that are conserved in the hemopoietic ^cytokine* receptor 
family results in the loss of ^tyrosine* ^phosphorylation* of JAK2, which 
coincides with the lack of signal transducing capability of gpl30 mutants. 
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Differential *tyrosine* ^phosphorylation* of JAK1, JAK2 , and STAT1 by 
growth hormone and interferon-gamma in IM-9 cells. 

Both the growth hormone (GH) and interferon gamma { IFN gamma) receptors 
are members of the *cytokine* receptor family that activate ^tyrosine* 
*phosphorylation* despite the lack of a tyrosine kinase domain. Recently, 
the Janus kinase (JAK) family of tyrosine kinases have been shown to play 
an integral role in intracellular signaling by the *cytokine* receptors . We 
demonstrate that, in the human IM-9 lymphocyte, both JAK1 and JAK2 are 
tyrosine-phosphorylated in response to IFN gamma, whereas only JAK2 is 
tyrosine-phosphorylated in response to GH. Furthermore, dimerization of the 
GH receptor appears to be necessary for GH stimulated ^tyrosine* 
*phosphorylation* of JAK2 . We provide two lines of evidence that the *JAK2* 
*kinases* can be regulated independently by GH and IFN gamma in IM-9 
cells: 1) desensitization of JAK2 to GH stimulation does not affect the IFN 
gamma stimulated * tyrosine* ^phosphorylation* of JAK2; and 2) JAK2 
*tyrosine* *phosphorylation* by GH and IFN gamma is additive to that seen 



with either hormone alone. Furthermore, we demonstrate that although IFN 
gamma activates the *tyrosine* *phosphorylation* of the p91 signal 
transducer and activator of transcription (STAT1) in IM-9 cells, GH does 
not. GH does activate the *tyrosine* ^phosphorylation* of a 93-kDa protein 
that appears to be distinct from STAT1. 
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Prolactin activates the interferon-regulated p91 transcription factor and 
the *Jak2* *kinase* by *tyrosine* *phosphorylation* . 

The prolactin (PRL) receptor is a member of the family of * cytokine* 
receptors that lack intrinsic tyrosine kinase activity but contain two 
conserved cysteines in their N-terminal regions and a WSXWS motif adjacent 
to their transmembrane domains. In a manner similar to the interferons 
(IFNs), exposure of cells to PRL results in *tyrosine* *phosphorylation* of 
several cellular proteins and the rapid transcriptional induction of the 
IFN regulatory factor 1 gene. In this communication, we demonstrate that 
treatment of rat. . . 

... regulatory factor 1 gene. This enhancer has been shown to be required 
for IFN-gamma-activated expression of this gene. PRL-induced assembly of 
the *DNA* binding complex, PRL-stimulated factor, required *tyrosine* 
*phosphorylation* . PRL-stimulated factor contained at least one protein 
that was antigenically similar to the p91 transcription factor, a component 
of several transcription complexes required for *cytokine*-activated gene 
expression. PRL not only induced the *tyrosine* ^phosphorylation* of p91 
but also induced * tyrosine* *phosphorylation* of Jak2, a tyrosine kinase 
required for IFN-gamma-activated gene expression. These results provide 
evidence for a signaling mechanism, some of whose components are... 
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Erythropoietin and interleukin-2 activate distinct *JAK* *kinase* family 
members 
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Erythropoietin and interleukin-2 activate distinct *JAK* *kinase* family 
members 

The erythropoietin (EPO) receptor and the interleukin-2 (IL-2) receptor 
beta-chain subunit are members of the ^cytokine* receptor superf amily . They 
have conserved primary amino acid sequences in their cytoplasmic domains 
and activate phosphorylation of common substrates, suggesting common 
biochemical signaling mechanisms. We.,. 

...and IL-2. CTLL-EPO-R cells demonstrated similar growth kinetics in EPO 
and IL-2. Stimulation with EPO resulted in the rapid, dose-dependent 
*tyrosine* *phosphorylation* of JAK2 . In contrast, stimulation with IL-2 or 
the related ^cytokine* IL-4 resulted in the rapid, dose-dependent 
^tyrosine* *phosphorylation* of JAK1 and an additional 116-kDa protein. 
This 116-kDa protein was itself immunoreactive with a polyclonal antiserum 
raised against JAK2 and appears to be a novel member of the *JAK* *kinase* 
family. Immune complex kinase assays confirmed that IL-2 and IL-4 activated 
JAK1 and EPO activated JAK2 . These results demonstrate that multiple 
biochemical pathways are capable of conferring a mitogenic signal in 
CTLL-EPO-R cells and that the EPO and IL-2 receptors interact with distinct 
*JAK* *kinase* family members within the same cellular background. 
DRUG DESCRIPTORS: 

cell surface receptor; * cytokine* receptor; complementary *dna*; 
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. . . cell types and aberrations in these pathways is an underlying cause 
for diseases such as cancer. Over the past several years, downstream events 
initiated upon *cytokine*/growth factor stimulation have been a major focus 
of biomedical research. As a result, several key concepts have emerged 
allowing a better understanding of the complex signaling processes. A group 
of novel transcription factors, termed signal transducers and activators of 
transcription (STATs) appear to orchestrate the downstream events 
propagated by *cytokine* /growth factor interactions with their cognate 
receptors. Until recently, the JAK proteins were considered to be the 
tyrosine kinases, which dictated the levels of phosphorylation... 

. . . evidence has accumulated which indicates that at least some of the STAT 
protein activation may be mediated by members of the Src gene family 
following ^cytokine* /growth factor stimulation. Studies have demonstrated 
that the Src-family of tyrosine kinases can phosphorylate and activate 
certain STAT proteins, in lieu of *JAK* *kinases*. In such a scenario, 
*JAK* ^kinases* may be more crucial to phosphorylation of the *cytokine* 
/growth factor receptors and in the process create docking sites on the 
receptors for binding of SH2-containing proteins such as STATs, Src-kinases 
and other signaling intermediates. ^Tyrosine* ^phosphorylation* and 
activation of STAT proteins can be achieved either by JAKs or Src-kinases 
depending on the nature of STAT that is being activated. This forms the 
basis for the JAK-Src-STAT model proposed in this *review*. The concerted 
action of *JAK* ^kinases* , members of the Src-kinase family and STAT 
proteins, leads to cell proliferation and cell survival, the end-point of 
the *cytokine*/growth factor stimulus. Oncogene (2000). 
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... of hormones that probably resulted from the duplication of an 
ancestral gene. The PRLR is also a member of a larger family, known as the 
*cytokine* class-1 receptor superfamily, which currently has more than 20 
different members. PRLRs or binding sites are widely distributed throughout 
the body. In fact, it... 

... molecules of receptor. The PRLR contains no intrinsic tyrosine kinase 
cytoplasmic domain but associates with a cytoplasmic tyrosine kinase, JAK2 . 



Dimerization of the receptor induces ^tyrosine* ^phosphorylation* and 
activation of the *JAK* *kinase* followed by phosphorylation of the 
receptor. Other receptor-associated kinases of the Src family have also 
been shown to be activated by PRL. One major... 

... by which to look for effects activated only by PRL or other lactogenic 
hormones. On the other hand, many of the effects reported in this * review* 
may be shared with other hormones, cytokines, or growth factors and thus 
will be more difficult to study. (ABSTRACT TRUNCATED) 
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A variety of important cellular functions are regulated by cytokines. The 
Jak-STAT pathway is one of the important signaling pathways downstream of 
* cytokine* receptors. Following binding of a ligand to its cognate 
receptor, receptor-associated Jaks are activated. STAT proteins are then in 
turn activated by ^tyrosine* *phosphorylation* by *Jak* *kinases*, allowing 
their dimerization and subsequent translocation into the nucleus, where 
they modulate expression of target genes. Indispensable functions of Jaks 
and STATs in ^cytokine* signaling in vivo have been revealed through 
knockout mouse studies. Moreover, the recent discovery of the 
CIS/SOCS/JAB/SSI family of inhibitors has contributed. . . 
DRUG DESCRIPTORS: 
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Molecular mechanisms of inflammation: Interleukin-6-type *cytokine* 
signaling through the Jak/ STAT pathway 

...6, gp80, and gpl30 results in the activation of the Jak family 
tyrosine kinases Jakl, Jak2, and Tyk2. Using mutant fibrosarcoma cells 
lacking the different *Jak* *kinases*, Jakl was found to play a major role 
in the ^tyrosine* ^phosphorylation* of gpl30 and activation of the 
transcription factors STAT1 and STAT 3 . Out of the 6 tyrosine residues 
present in the cytoplasmic region of gpl30 we... 

...tyrosine residues are able to activate STAT3, the last 2 tyrosine 
residues lead to STAT1 activation, whereas STATS could not be activated via 
gp!30. After *tyrosine* *phosphorylation* the STAT factors homo- or 
hetero-dimerize and translocate to the nucleus where they bind to response 
elements of IL-6 target genes. The IL. . . 
DRUG DESCRIPTORS: 
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♦Cytokine* receptor signal transduction through Jak tyrosine kinases and 
Stat transcription factors 

Cytokines are the principal regulators of cell proliferation and 
differentiation of hematopoietic cells and these responses are initiated 
through activation of hematopoietic * cytokine* receptors. Although the 
receptor intracellular domains lack any kinase domains, activation of 
^cytokine* receptors lead to rapid induction of ^tyrosine* 
^phosphorylation* . Recently, *cytokine* receptors have been shown to 
associate with and activate members of the cytoplasmic Jak tyrosine kinase 
family. Activation of *Jak* ^kinases* leads to phosphorylation of several 
signaling proteins and thereby couples ligand-mediated receptor stimulation 
to activation of intracellular signaling pathways. The best characterized 
substrates for Jaks are the Stat transcription factors, which are crucial 
mediators of *cytokine*-mediated gene responses, and, particularly, central 
determinants for the specificity in * cytokine* responses. 
DRUG DESCRIPTORS: 
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...5) is an interdigitating homodimeric glycoprotein and features the 
4-alpha-helical-bundle motif which is conserved among several haemopoietic 
cytokines. It is a potent *cytokine* which induces proliferation and 
differentiation of activated B cells and induces eosinophil production and 
activation. IL-5 acts on target cells by binding to its... 

. , .interleukin-3 and granulocyte-macrophage colony-stimulating factor. The 
betac chain is indispensable for signal transduction. Both subunits contain 
motifs conserved among the superfamily of ^cytokine* receptors. Stimulation 
of cells by IL-5 induces rapid ^tyrosine* ^phosphorylation* of various 
cellular proteins, including the betac chain, and activates the Bruton 
tyrosine (Btk) and *JAK2* *kinases*. The cytoplasmic domain of the betac 
chain and the membraneproximal proline-rich sequence of the cytoplasmic 
domain of the alpha chain are both essential for the IL-5-induced 
proliferative response, for expression of nuclear proto-oncogenes and for 
activation of the Btk and *JAK2* ^kinases*. B cells from X-linked 
immunodeficient (XID) mice, which have an abnormality of Btk and lack 
functionally mature B cells, including CD5+ B cells, show... 
DRUG DESCRIPTORS: 

acetylcholine — pharmacology — pd; cell protein — endogenous compound — ec; 
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...different polypeptide chains, alpha and beta. The alpha chain is a 
membrane-penetrated glycoprotein that specifically binds IL-5 and retains 



features common to the *cytokine* receptor superf amily . The beta chain by 
itself does not bind IL-5, but it can convert the low affinity IL-5R into 
the high affinity. . . 

...5-induced proliferative response, expression of nuclear proto- oncogenes 
such as c-jun, c-fos and c-myc, and activation of Bruton's tyrosine and 
*JAK2* *kinases*. Furthermore, JAK2 activation correlates with proline 
residues in Pr-Pro-X-Pro motif in the cytoplasmic domain of IL-5Ralpha. 
These results indicate that activation of JAK2 and its substrate is 
critical to coupling IL-5-induced *tyrosine* *phosphorylation* and 
ultimately mitogenesis. I will discuss about molecular mechanisms of IL-5 
signaling and B cell defect in X-linked immunodef icient mice in relation to 
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Signaling mechanisms through * cytokine* receptors that share signal 
transducing receptor components 

Most of the receptors for soluble factors functioning in immune and 
hematopoietic systems belong to the ^cytokine* receptor family. These 
receptors often share common signal transducing receptor components with 
other members of the same family. Such receptors and signal transducers 
possess no intrinsic tyrosine kinase domain but have recently been found to 
be associated with members of a JAK family of cytoplasmic tyrosine kinases. 
The *JAK* ^kinases* become activated after ligand-induced dimerization of 
the receptor components. This activation appears to link the cell surface 
receptors to the nuclear genes through *tyrosine* ^phosphorylation* and 
activation of latent cytoplasmic transcription factors called signal 
transducers and activators of transcription (STATs) . 
DRUG DESCRIPTORS: 
**cytokine* receptor 
MEDICAL DESCRIPTORS: 

cytoplasm; dimerization; hematopoietic system; immune system; ligand 
binding; mouse; nonhuman; protein phosphorylation; *review*; signal 
transduction 
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♦Cytokine* receptors and signal transduction 

TRANSDUCTION DU SIGNAL PAR LES RECEPTEURS DE CYTOKINES 



Dusanter-Fourt I.; Mayeux P.; Gisselbrecht S. 
Inserm U.363, ICGM, Hopital Cochin, 27, Rue du 
Faubourg-Saint-Jacques, 75014 Paris France 

Medecine/Sciences ( MED. SCI. ) (France) 1994, 10/8-9 (825-835) 
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LANGUAGE: FRENCH SUMMARY LANGUAGE: FRENCH; ENGLISH 
♦Cytokine* receptors and signal transduction 

...regulation of immune responses. These effects are mediated through the 
high affinity binding of cytokines to specific cell surface receptors. 
Cloning of the cDNAs encoding ^cytokine* receptors has revealed that most 
of them display common structural features in their extracellular domain 
and do not contain kinase consensus sequences in their cytoplasmic region. 
This rapidly growing ^cytokine* receptor superfamily includes not only 
hematopoietin receptors but also receptors for growth hormone (GH), 
prolactin and the ciliary neurotrophic factor (CNTF) . Unlike growth factor 
receptors with intrinsic tyrosine kinase activity, ^cytokine* receptors are 
often composed of several subunits. Cytokines mediating similar effects on 
the same target cells have been shown to share a common receptor chain. . . 

...biological activities on T cells like IL2, IL4 and IL7 also share a 
common chain and inherited mutations of the chain common to these three 
*cytokine* receptors are responsible for the human X linked severe combined 
immunodeficiency syndrome (XSCID) . Although none of the cytoplasmic domains 
of *cytokine* receptors contains a tyrosine kinase motif, stimulation of 
target cells with cytokines induces the *tyrosine* ^phosphorylation* of 
specific cellular proteins, suggesting that cytoplasmic tyrosine kinases 
interact with * cytokine* receptors. Several tyrosine kinases of the Src 
family are known to be activated by * cytokine* receptors. Binding of Lck to 
the cytoplasmic domain of the IL2 receptor b chain occurs in a region of 
the receptor also responsible for Ras . . . 

...for IL2-induced proliferation. More recently, it was shown that 
cytokines activate tyrosine kinases of the Jak family which interact with a 
region of the ^cytokine* receptors proximal to the membrane and required 
for mitogenesis. This family of tyrosine kinases is involved in IFNa and g 
signal transduction, phosphorylating cytoplasmic transcription... 
...and induce the expression of I FN responsive gene. However, cytokines 
such as erythropoietin, IL3, GH and prolactin, exerting quite different 
biological activities, all activate the *Jak2* *kinase*. Biological 
specificity may depend on the substrate specificity of the *Jak* *kinase* 
according to the cell type, on the activation of other unknown *Jak* 
*kinases* or of other tyrosine kinases, and/or on the activation of other 
signalling pathways such as Ras/MAP kinase phosphatidyl inositol 3 ! kinase 
and their. . . 
DRUG DESCRIPTORS: 

**cytokine* receptor; ^erythropoietin receptor; *growth factor receptor; * 
colony stimulating factor; **cytokine* 
MEDICAL DESCRIPTORS: 

human; molecular cloning; nonhuman; protein family; protein phosphorylation 

; receptor binding; * review*; signal transduction 
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07790550 94077184 
Interferon-induced nuclear signalling by Jak protein tyrosine kinases. 

Silvennoinen O; Ihle JN; Schlessinger J; Levy DE 
Kaplan Comprehensive Cancer Center, New York, New York. 
Nature (ENGLAND) Dec 9 1993, 366 (6455) p583-5, ISSN 0028-0836 
Journal Code: NSC 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

Interferons IFN-alpha/beta and IFN-gamma act through independent 
cell-surface receptors, inducing *gene* expression through tyrosine 
phosphorylation of cytoplasmic transcription factors . IFN-alpha stimulates 
phosphorylation and nuclear localization of the 84/91K and 113K subunits of 
latent ISGF3 (interf eron-stimulated *gene* factor 3), which combine with 
the 48K DNA-binding subunit to bind regulatory elements of 
IFN-alpha-responsive genes. IFN-gamma activates p91 alone, inducing 
IFN-gamma-responsive genes through a distinct DNA element. Genetic 
complementation studies implicated the tyrosine kinase *Tyk2* in IFN-alpha 
signalling and, more recently, the related *Jak2* *kinase* in IFN-gamma 
signalling. We now present biochemical evidence for Jak- family kinase 
involvement in I FN signal transduction. *Jakl* was activated in response to 
IFN-alpha and IFN-gamma; *Jak2* responded exclusively to IFN-gamma. 
Overexpression of either *Jakl* or *Jak2* stimulated p91 DNA-binding 
activity and p91-dependent transcription. Overexpression also activated 
endogenous *Jak* ^kinases*, suggesting that interactions between *Jak* 
*kinases* are required during interferon signalling. 
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*JAK2* associates with the erythropoietin receptor and is tyrosine 
phosphorylated and activated following stimulation with erythropoietin. 

Witthuhn BA; Quelle FW; Silvennoinen O; Yi T; Tang B; Miura O; Ihle JN 

Department of Biochemistry, St. Jude Children's Research Hospital, 
Memphis, Tennessee 38105. 

Cell (UNITED STATES ) Jul 30 1993, 74 (2) p227-36, ISSN 0092-8674 
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*JAK2* associates with the erythropoietin receptor and is tyrosine 
phosphorylated and activated following stimulation with erythropoietin. 

. . . receptor (EPOR) . Although EPOR is a member of the cytokine receptor 
superfamily and lacks a kinase domain, EPO induces tyrosine 
phosphorylation, which is correlated with *gene* transcription and 
mitogenesis. Here we demonstrate that EPO induces tyrosine phosphorylation 
of *JAK2* *kinase* and activates its in vitro autophosphorylation . Using 
EPOR mutants, phosphorylation and activation of kinase activity correlate 
with the induction of mitogenesis. Furthermore, *JAK2* physically 
associates with a membrane-proximal region of the EPOR cytoplasmic domain 
that is required for biological activity. The results support the 
hypothesis that *JAK2* is the kinase that couples EPO binding to tyrosine 
phosphorylation and mitogenesis . 
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Molecular cloning of the murine *JAK1* protein tyrosine kinase and its 
expression in the mouse central nervous system. 

Yang X; Chung D; Cepko CL 

Department of Genetics, Harvard Medical School, Boston, Massachusetts 
02115. 

Journal of neuroscience (UNITED STATES) Jul 1993, 13 (7) p3006-17, 
ISSN 0270-6474 Journal Code: JDF 

Contract/Grant No.: EY06361-01, EY, NEI; EY08064, EY, NEI 
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Molecular cloning of the murine *JAK1* protein tyrosine kinase and its 
expression in the mouse central nervous system. 

. . . clone protein tyrosine kinases that may play potential roles in the 
development of the mammalian CNS . Using one PCR clone to screen a mouse eye 
*cDNA* library, a full-length *cDNA* of a cytoplasmic tyrosine kinase, the 
homolog of human *JAK1*, was obtained. The murine *JAK1* *kinase* belongs 
to a new family of cytoplasmic kinases that contain two tandem catalytic 
domains. Northern analyses indicated that murine *JAK1* mRNA is expressed 
in a variety of tissues and cell lines. In the adult mouse eye, in situ 
hybridization and immunohistochemistry showed that *JAK1* mRNA and protein 
were expressed in the retinal ganglion cell layer and the inner part of the 
inner nuclear layer, presumably in amacrine cells. *JAK1* protein was also 
detected in horizontal cells and in the two synaptic layers of the adult 
retina. During retinal development, *JAK1* protein was first detected in 
retinal ganglion cells and in their axons as early as embryonic day 14. 
Expression of *JAK1* protein in amacrine cells and horizontal cells 
occurred only postnatally. This pattern of expression was also observed in 
the chick retina, suggesting an evolutionarily conserved function of *JAK1* 
*kinase* in vertebrate retinal development and/or function. 
Immunohistochemical staining against *JAK1* was detected in two areas of 
the adult mouse brain, the olfactory bulb and a group of cells in the 
hypothalamus. Together, these expression studies suggest a role for *JAK1* 



♦kinase* in the differentiation or function of a subset of CNS neurons. 
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Physiologic roles of interleukin-2 , interleukin-4 , and interleukin-7 . 

Murray R 

DNAX Research Institute of Molecular and Cellular Biology, Palo Alto, CA 
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Current opinion in hematology (UNITED STATES) May 1996, 3 (3) p230-4, 
ISSN 1065-6251 Journal Code: CN0 
Languages : ENGLISH 

Document type: JOURNAL ARTICLE; REVIEW; REVIEW, TUTORIAL 

The use of *gene* targeting techniques has led to new insights into the 
physiologic function of lymphoid growth factors, their receptors, and 
associated signal transduction molecules in the formation... 

...tissues. Interleukin-2, interleukin-4, and interleukin-7 all utilize the 
common gamma (gamma c) receptor component at the cell surface of 
lymphocytes and the *Jak3* *kinase* molecule to transduce signals inside 
the cell. Both gamma c- and *Jak3* *kinase*-def icient animals display a 
phenotype similar to interleukin-7-def icient animals in terms of lymphoid 
development . Collectively, these genetic experiments clearly define 
different in vivo. . . 
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Expression/ characterization, and genomic structure of carp *JAK1* 
♦kinase* *gene* . 

Chang MS; Chang GD; Leu JH; Huang FL; Chou CK; Huang CJ; Lo TB 
Department of Zoology, National Taiwan University, Taipei. 

DNA and cell biology (UNITED STATES) Oct 1996, 15 (10) p827-44, ISSN 
1044-5498 Journal Code: AF9 

Languages : ENGLISH 

Document type: JOURNAL-ARTICLE ' ~~ 

Sression, characterization, and genomic structure of carp *JAK1* 
*Vinase* *gene*. 

A 3.7-kb *cDNA* encodes the carp *JAK1* *kinase* of l^lj>6-. 
f residues. The overall amino acid sequence i dent ijt-y-bet ween carp JAK1 and 
irine JAK1, JAK2, *JAK3*, andJiun^^T^ 35.5%, 31.3%, and 42.4%, 

respex^fctve-l-y-: I-n— addrtron*; ~ zarp JAK1 shows higher sequence homology to 

mammalian JAK1 in... 

and c-JH2 associate with each other and c- JH2 can be 
tyrosine-phosphorylated by c-JAKl and by c-JH(l +2). The JAK1 *gene* was 
also isolated from a carp genomic library and characterized. This *gene* is 
divided into 24 exons spanning at least 31 kb of genomic DNA. Exon 1 
contains the 5 1 -untranslated region and exon 2 contains the... 

...transcription factors including NF-IL6, HNF-5, API, GHF-5, and E2A. When 
this DNA fragment was placed upstream of the chloramphenicol 
acetyltransferase (CAT) reporter *gene* and transfected into a carp CF cell 
line, it could drive the synthesis of CAT enzyme 16 times more efficiently 
than the promoterless pCAT-Basic. . . 

... region did not have detectable promoter activity. This suggests that 
this region of DNA may play an important role in the expression of carp 
JAK1 *gene*. 
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Interactions among Janus kinases and the prolactin (PRL) receptor in the 
regulation of a PRL response element. 

Gao J; Hughes JP; Auperin B; Buteau H; Edery M; Zhuang H; Wojchowski DM; 
Horseman ND 

Department of Molecular and Cellular Physiology, University of 
Cincinnati, Ohio 45267-0576, USA. 

Molecular endocrinology (UNITED STATES) Jul 1996, 10 (7) p847-56, 
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Languages : ENGLISH 
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PRL regulates milk *gene* expression, at least in part, by activating 
*JAK2* *kinase* and STAT 5 (signal transducer and activator of transcription 
5), initially termed mammary gland factor (MGF) . These experiments were 
initiated to gain a better understanding of... 

... signaling. Binding of PRL to the recombinant pigeon PRL-R-activated 
transcription driven by a 2 . 8 kbp 5' -fragment of the rat beta-casein *gene* 



PRL enhanced the expression of chimeric reporters containing the 
beta-casein PRL response element (PRE), but not the c-fos sis-inducible 
element, when the... 

. . . entire extracellular ligand-binding domain, was only slightly more 
effective than a truncation mutant with a single extracellular domain. 
Transfection with either JAK1, JAK2, or *JAK3* increased basal 
transcription through both the PRE and sis-inducible element. Coexpression 
of JAK2 with PRL-R resulted in amplification of the induction of the. . . 

... and 3 did not amplify the PRL effect. Overexpression of JAK2 mutants 
blocked PRE activation by PRL. Mutant JAK2 also interfered with PRE 
activation by *JAK3* but did not affect JAK1 1 s stimulatory effect. 
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*Jak3* expression in glomerular epithelia of IgA nephropathy (IgA-N) 
patients . 

Takahashi T; Shirasawa T; Miyake K; Yahagi Y; Matsumura O; Abe A; Natori 
Y; Yamabe H; Utsunomiya Y; Maruyama N; Mitarai T; Sakai 0 

Department of Molecular Pathology, Tokyo Metropolitan Institute of 
Gerontology, Itabashi-ku, Japan. 
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*Jak3* expression in glomerular epithelia of IgA nephropathy (IgA-N) 
patients . 

*Jak3* is a member of the Janus kinase family which plays an important 
role in cytokine signal transduction. *Jak3* associates the gamma (c) chain 
of receptors for IL-2, IL-4, IL-7, IL-9 and IL-15, and is essential for the 
signal transduction of these cytokines. We have isolated *Jak3* * kinase* 
from renal mesangial cells and demonstrated the constitutive expression of 
*Jak3* in glomeruli in vivo. To investigate the physiological and 
pathological role of *Jak3* in glomeruli, we prepared anti-*Jak3* antibody 
and analysed the localization of *Jak3* in glomeruli of renal biopsy 
samples from various nephritis patients and normal subjects. Among 61 
nephritis patients and four normal subjects investigated in the present 
study, *Jak3* was selectively localized to glomerular epithelia of IgA-N 
patients (14/34 cases) and focal glomerulosclerosis patients (1/5 cases), 
but not detected in minimal changes (n = 6) , membranous 
glomerulonephropathy (n = 7), crescentic glomerulonephritis (n = 4), lupus 
nephritis patients (n = 5), and normal subjects (n = 4) . The intense 
immunoreactivity for *Jak3* is significantly associated with the decrease 
in creatinine clearance (81.5 +/- 10.4 ml/min versus 104.3 +/- 29.6 ml/min; 
P < 0.05. . . 

... 0.75 +/- 0.23 mg/dl; P < 0.01, Student ! s t-test) in IgA-N patients. 
Furthermore, gamma (c) chain was concomitantly expressed with *Jak3* in 
glomerular epithelia in vivo and in vitro, suggesting that signal 
transduction via gamma ( c) -*Jak3* cascade may be involved in the 
pathogenesis of glomerular injury of IgA-N. Taken together with the recent 
findings that IL-4-secreting T lymphocytes... 
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Convergence of signaling transduced by prolactin (PRL) / cytokine chimeric 
receptors on PRL-responsive *gene* transcription. 
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Convergence of signaling transduced by prolactin (PRL) /cytokine chimeric 
receptors on PRL-responsive *gene* transcription. 

... by receptors for the interleukin (IL)-3, IL-5, and granulocyte 
macrophage-colony stimulating factor, which share the common beta 
c-subunit. Otherwise, Jakl and *Jak3* are involved in IL-2 signaling 
through heterodimerization of the IL-2 receptor-beta (IL-2R beta) and gamma 
c-chains. Stat5, a member of... 

... 2R beta function as a complete signal transducer. Our data strengthen 
previous observations that StatS activation is not dependent on the 
activation of a specific *Jak* *kinase* and also suggest that neither 
*Jak3* nor gamma c have a specific role in this process. 
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Tyrosyl phosphorylation and DNA binding activity of signal transducers 
and activators of transcription (STAT) proteins in hematopoietic cell lines 
transformed by Bcr/Abl. 
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... Janus family kinases (JAKs) and subsequent tyrosyl phosphorylation of 
STAT proteins (signal transducers and activators of transcription) . This 
pathway directly links growth factor receptors to *gene* transcription. We 
analyzed JAK activation, STAT protein phosphorylation, and the formation of 
specific DNA-binding complexes containing STAT proteins, in a series of 
leukemia cell... 

. . . DNA- STAT complexes in 32Dp210Bcr/Abl cells were similar, but not 
identical, to those formed after IL-3 stimulation. It is interesting to 
note that *JAK* * kinases* (JAK1, JAK2, *JAK3* , and Tyk2) were not 
consistently activated in Bcr/Abl-positive cells. These data suggest that 
STATs can be activated directly by Bcr/Abl, possibly bypassing... 
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*JAK3* protein tyrosine kinase mediates interleukin-7 -induced activation 



of phosphatidylinositol-3 1 kinase. 
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*JAK3* protein tyrosine kinase mediates interleukin-7 -induced activation 
of phosphatidylinositol-3 1 kinase. 

... tyrosine kinase domain, mediates tyrosine phosphorylation in T cells. 
We have identified IL-7-induced activation of three cyoplasmic tyrosine 
kinases in T cells, Jakl, *Jak3*, and the src-like kinase p561ck. Many 
members of the cytokine receptor superfamily activate the Jak protein 
tyrosine kinase family, with resultant phosphorylation of the Stat 
transcriptional activator factors. We describe here a novel function of the 
*Jak* ^kinases*, because *Jak* *kinase* activity is not only required for 
Stat activation but also for P13 kinase response to IL-7 in human T cells. 
We show that IL. . . 

...of the P13 kinase p85 subunit, is essential to the IL-7 proliferative 
signal and also occurs in the absence of src family kinase activity. *Jak3* 
is found associated with the p85 subunit of P13 kinase in an 
IL-7-responsive manner in T cells and appears to regulate IL-7-induced P13 
kinase activation by mediating tyrosine phosphorylation of the p85 subunit. 
Specific inhibition of IL-7-induced *Jak* *kinase* activity ablates p85 
tyrosine phosphorylation, subsequent P13 kinase activation, and, 
ultimately, proliferation. The ability to regulate P13 kinase activity 
indicates a more generalized role for the Jak family than activation of 
*gene* transcription via the Stat family in cytokine receptor signal 
transduction. 
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Constitutive activation of different Jak tyrosine kinases in human T cell 
leukemia virus type 1 (HTLV-1) tax protein or virus -transformed cells. 

Xu X; Kang SH; Heidenreich 0; Okerholm M; O'Shea JJ; Nerenberg MI 

Department of Molecular and Experimental Medicine, Scripps Research 
Institute, La Jolla, California 92037, USA. 

Journal of clinical investigation (UNITED STATES) Sep 1995, 96 (3) 
pl548-55, ISSN 0021-9738 Journal Code: HS7 

Contract/Grant No,: NS-12428, NS, NINDS; CA-5023, CA, NCI 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

...1 transformed human lymphoid lines, but not in thymocytes from Thy-tax 
transgenic mice. Phosphotyrosine immunoprecipitation followed by Western 
blot analysis with a set of *Jak* *kinase* specific antibodies, identified 
pl30 as Jak2 in the tax transformed mouse fibroblastic cell line and *Jak3* 
in HTLV-1 transformed human T cell lines. Phosphorylation of Jak2 in tax 
transformed cells resulted from high expression of IL-6. Tyrosine 
phosphorylation of . . . 

... the B line, which was associated with induction of cell proliferation. 
Both phosphorylation and proliferation were inhibited by IL-6 neutralizing 
antibodies. Constitutive phosphorylation of *Jak* *kinases* may facilitate 
tumor growth in both HTLV-1 infected human T cells and the transgenic mouse 
model . 

Descriptors: Cell Transformation, Viral; **Gene* Products, tax 
— Biosynthesis — BI ; *HTLV-I — Genetics — GE; *Protein-Tyrosine Kinase 
— Metabolism — ME; Base Sequence; Cell Division — Drug Effects — DE; Cell Line 
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Structural domains of interleukin-2 receptor beta critical for signal 
transduction: kinase association and nuclear complex-formation. 

Howard OM; Kirken RA; Garcia GG; Hackett RH; Farrar WL 

Biological Carcinogenesis and Development Program, NCI-Frederick Cancer 
Research and Development Center, MD 21702. 

Biochemical journal (ENGLAND) Feb 15 1995, 306 ( Pt 1) p217-24, ISSN 
0264-6021 Journal Code: 9YO 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

. . . the pll6 kinase in the receptor complex correlates with IL-2-induced 
proliferation. An IL-2-inducible pll6 kinase has recently been 
characterized as a *Jak* *kinase* family member and named *Jak3*. Nuclear 
complexes were formed with the GRR oligomer only when the IL-2R beta mutant 
supported proliferation. This led us to conclude that Boxl-Box2 and PQPLXP 
motifs associate with *Jak3* and that this association is an essential 
element in the IL-2 signal-transduction pathway culminating in the 
formation of a nuclear complex. 

; Amino Acid Sequence; Base Sequence; Cell Division; Cell Line; *Gene* 

Deletion; Lymphocytes; Mice; Molecular Sequence Data; Mutagenesis; 
Plasmids; Receptors, Interleukin-2 — Genetics — GE; Structure-Activity 
Relationship; Transf ection; Tyrosine — Analogs and Derivatives — AA; 

Tyrosine — Analysis — AN. . . 
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Tyrosine phosphorylation and activation of JAK family tyrosine kinases by 
interleukin-9 in M07E cells. 
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. . . have not been identified. In this report we show that IL-9 induces 
tyrosine phosphorylation and activation of the JAK family tyrosine kinases 
including JAK1, *JAK3* , and Tyk2 . The kinetic studies indicate that 
tyrosine phosphorylation and activation of *JAK* *kinases* induced by IL-9 
occurred within 1 minute, peaked by 5 to 10 minutes, and persisted at least 
for 45 minutes. Furthermore, we show that... 

... 9 specifically interact with a DNA element termed gamma activated site. 
These results suggest that actions of IL-9 may, in part, be mediated 
through *JAK* *kinase*-Stat signaling cascades. 
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*JAK3* : a novel * JAK* *kinase* associated with terminal differentiation 
of hematopoietic cells. 

. . . play a pivotal role in the signal transduction process mediated by 
cytokines. These kinases appear to transduce signals via their substrates 
which modulate programs of *gene* expression specific to the respective 
signals. It is becoming increasingly evident that certain cytokines such as 
Granulocyte Colony Stimulating Factor (GCSF) can transmit signals for both 
cellular proliferation and differentiation. It is at present unclear 
whether both of these signals are transmitted by the same *JAK* *kinase* or 
whether an entire family of such kinases are involved in this process. To 
determine if additional members of *JAK* *kinase* family exist, we designed 
a polymerase chain reaction based strategy which resulted in the 
identification of a new member of the *JAK* *kinase* family. This new 
kinase, which we have named *JAK3* is encoded by a 4.3 kb mRNA transcript. 
Nucleotide sequence analysis of a full length *cDNA* derived from this mRNA 
revealed that it encodes an open reading frame of 3897 bp. The protein 
encoded by this mRNA contains the double catalytic domain characteristic of 
the JAK family kinases. The most striking difference between *JAK3* and the 
other *JAK* ^kinases* is the presence of two stretches of additional amino 
acid sequence of 147 and 28 residues which span between amino acid 
positions 322 to 469 and 632 to 660 respectively. Expression studies 
indicate that *JAK3* is expressed at very low levels in immature 
hematopoietic cells, but its expression is dramatically up- regulated during 
terminal differentiation of these cells. These results suggest that *JAK3* 

plays an important role in the differentiation of hematopoietic cells. 
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Colony-Stimulating Factor — Pharmacology — PD; Mice; Molecular Sequence Data; 
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Molecular cloning of rat *JAK3*, a novel member of the JAK family of 
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Molecular cloning of rat *JAK3*, a novel member of the JAK family of 
protein tyrosine kinases. 

We have cloned and sequenced a *cDNA* (*JAK3*) encoding a novel member of 
the JAK family of protein tyrosine kinases. *JAK3* was identified by RT-PCR 
of rat mesangial cells using degenerate oligonucleotide primers, and a 
full-length clone was isolated from a rat spleen *cDNA* library. The 
primary structure of *JAK3* showed *cDNA* with an open reading frame of 
1,100 amino acids which comprises the PTK catalytic domain and a second 
kinase-related domain characteristic for *JAK* *kinase*. *JAK3* was 
phylogenetically shown to be most closely related to JAK2 among the 
previously known JAK family members, JAK1, JAK2 and Tyk2 . Southern analysis 
revealed that *JAK3* is a single copy *gene* and well conserved in the 
vertebral genome. Northern analysis indicated that the 4 . 0 kb mRNA was 
transcribed in a variety of tissues including spleen... 

Gene Symbol: *JAK3* 
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Immunodeficiencies caused by genetic defects in protein kinases 
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The recognition that defects of ZAP-70 and, more recently, of *JAK3* 
*kinase* in humans result in severe combined immunodeficiency, and the 
demonstration that targeting of these and other protein-kinase genes in 
mice also leads to immunodeficiency. . . 
MEDICAL DESCRIPTORS: 

*gene* targeting; human; lymphocyte differentiation; lymphocyte 
proliferation; nonhuman; phenotype; review; t lymphocyte activation 
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CD40-mediated regulation of interleukin-4 signaling pathways in B 
lymphocytes 
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...to CD40-prestimulated cells provokes intracellular signals distinct 
from those induced in resting B cells in response to IL-4. While resting B 
cells phosphorylate *Jak3* *kinase* shortly after IL-4 activation, cells 
pre-incubated with anti-CD40 exhibit active dephosphorylation of this 



molecule and phosphorylation of proteins of around 45 kDa upon addition of 
IL-4. The common gamma chain, *Jak3* and Jakl can all be immunoprecipitated 
in normal amounts with the IL-4R chain after CD40 prestimulation . We show 
that the observed dephosphorylation of *Jak3* may be due to a stable 
association with the src-homology protein tyrosine phosphatase SH-PTP2. In 
contrast, the enzyme appears to be inactive and. . . 
MEDICAL DESCRIPTORS: 

animal cell; article; b lymphocyte activation; cell surface; controlled 
study; dephosphorylation; female; *gene* mutation; immunoprecipitation; 
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Tyrosine phosphorylation of p95 (Vav) in myeloid cells is regulated by 
GM-CSF, IL-3 and Steel factor and is cons ti tut ively increased by 
p210(BCR-ABL) 
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...to induce tyrosine phosphorylation of p95(Vav) are also known to 
activate JAK family tyrosine kinases, we looked for an interaction of 
p95(Vav) with *JAK* ^kinases*, p95 (Vav) co-precipitated with JAK2 in M07e 
cells stimulated with GM-CSF, but not in unstimulated cells. Also, JAK2 was 
found to be constitutively . . . 

. . . SH2 ) precipitated JAK2, suggesting that this interaction is mediated by 
the SH2 domain of p95(Vav). GST-VaV-SH2, but not GST, also precipitated 
JAK1, *JAK3* and Tyk2, suggesting that other JAK family kinases might 
interact with p95 (Vav) . These results suggest that tyrosine phosphorylation 
of p95 (Vav) is potentially directly regulated by *JAK* *kinases*, and 
further suggest that Vav is broadly involved in signal transduction in 
myeloid cells initiated by many cytokines and the oncogene BCR/ABL. 
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Molecular cloning of rat * JAK3* , a novel member of the JAK family of 
protein tyrosine kinases 



